Hypoxic osteocytes recruit human MSCs through an OPN/CD44-mediated pathway.
Little is known about the role or identity of signaling molecules released by osteocytes to recruit MSCs to areas of matrix damage. Vascular disruption at fracture sites results in hypoxia which is known to up-regulate genes involved in cell migration including osteopontin (OPN). We examined the effect of conditioned media from hypoxic osteocytes on MSC migration. Hypoxic osteocyte media significantly increased MSC migration and expression of OPN was significantly increased in hypoxic osteocytes. OPN and CD44 neutralizing antibodies significantly reduced MSC migration. Further, recombinant OPN significantly increased MSC migration in a dose-dependent manner. Our data support the hypothesis that hypoxia at a fracture site stimulates the release of chemotactic factors, such as OPN, from osteocytes, that induce MSC migration to aid in fracture repair. To our knowledge, these are the first data to suggest a role for osteocytes and OPN in the recruitment of MSCs to aid in fracture repair.